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(54) LIQUID CRYSTAL PROJECTOR AND ITS ASSEMBLING METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the number of components of an optical prism 
unit and to improve the heat radiation of an optical prism unit. 

SOLUTION: A liquid crystal projector is equipped with a U-shaped panel fixation member 
27 having panel fixation frame parts 27a for fixing liquid crystal panels 22, 23, and 24 
opposite to three surfaces of light incidence of a dichroic prism 21 where a phase 
difference plate 30 and a polarizing plate 29 are stuck; and the liquid crystal panels 22, 23, 
and 24 on which transparent glass substrates 28 having high heat conductivity are stuck 
are fixed to the respective panel fixation frame parts 27a with adhesives with high heat 
conductivity while registration adjustments are made. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal projector characterized by having the panel holddown member in which 
the three panel fixed frame sections for said optical prism unit standing face to face against the third 
page of the optical incidence of said dichroic prism in the liquid crystal projector which equipped the 
third page of the optical incidence of a dichroic prism with the optical prism unit which has arranged the 
liquid crystal panel, respectively, and fixing said liquid crystal panel, respectively were formed. 
[Claim 2] Said liquid crystal panel is a liquid crystal projector according to claim 1 characterized by 
sticking a glass substrate with high thermal conductivity on that optical plane of incidence, fixing a 
radiation fin to this glass substrate through adhesives with high thermal conductivity, and really 
considering as an object. 

[Claim 3] The liquid crystal projector according to claim 2 with which the heat conductivity of said 
adhesives is characterized by being 1 - 3 W/mK. 

[Claim 4] In the assembly approach of the liquid crystal projector which equipped the third page of the 
optical incidence of a dichroic prism with the optical prism unit which has arranged the liquid crystal 
panel, respectively The panel holddown member in which the three panel fixed frame sections for 
standing face to face against the third page of the optical incidence of said dichroic prism, and fixing 
said liquid crystal panel, respectively were formed is fixed to said dichroic prism. The assembly approach 
of the liquid crystal projector characterized by what said liquid crystal panel is fixed to the three panel 
fixed frame sections of said panel holddown member for, respectively. 

[Claim 5] Said liquid crystal panel is the assembly approach of the liquid crystal projector according to 
claim 4 characterized by fixing to said panel fixed frame section after sticking a glass substrate on that 
optical plane of incidence, fixing a radiation fin to this glass substrate beforehand and really considering 
as an object. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal projector equipped with the optical 
prism unit which used the liquid crystal panel which modulates light according to a video signal, and its 
assembly approach. 
[0002] 

[Description of the Prior Art] In order to obtain a large-scale image screen, the liquid crystal projector 
which used the liquid crystal panel which modulates light according to a video signal is known. The 
conventional liquid crystal projector equips three fields of a dichroic prism with the optical prism unit 
which has arranged the liquid crystal panel, respectively, carries out color composition of each colored 
light bundle (R, G, B) after becoming irregular with the liquid crystal panel with a dichroic prism, and 
projects it on the screen installed in the position with the projector lens. 

[0003] Moreover, for the so-called registration adjustment which piles up correctly the projection image 
from each liquid crystal panel on a screen, the conventional liquid crystal projector is equipped with right 
and left, the upper and lower sides, and the adjustment device of a hand of cut so that alignment 
between the pixels of each liquid crystal panel can be performed. Moreover, in order to double the focus 
of the projection image to a screen vividly, it has the focal adjustment device of pitching and the 
direction of a piece shake approximately. 

[0004] Moreover, the miniaturization of an optical prism unit is called for with the miniaturization demand 
of a liquid crystal projector. However, if it becomes below size with a liquid crystal panel in the case of 
the optical prism unit which unified the adjustment device as mentioned above, the miniaturization of the 
adjustment device attached to this will become difficult. Moreover, this adjustment device becomes 
more large-sized, as it enables it to tune finely. Therefore, since it will be restrained by these 
adjustment devices even if it miniaturizes a liquid crystal panel, there is a structural limitation in the 
miniaturization of the optical prism unit which unified these adjustment devices. 

[0005] Conventionally, these adjustment devices are excluded for the purpose of a miniaturization, and 
the device of carrying out adhesion immobilization of the direct liquid crystal panel is made by the 
dichroic prism. Moreover, in order to make easy exchange at the time of fault generating of a liquid 
crystal panel, only an adjustment device is excluded from an optical prism unit, a panel fixed frame is 
attached in a dichroic prism, and the proposal which fixes a liquid crystal panel to this is also made. 
[0006] The explanatory view about the assembly procedure of an optical prism unit in which drawing 5 
excluded only the adjustment device, and drawing 6 are the flow Fig. As shown in drawing, the assembly 
of the optical prism unit 50 installs the up plate 25 and the lower plate 26 to the (1) dichroic prism 21. 

(2) R, G, and B of a dichroic prism 21 — attach the phase contrast plate 30 and a polarizing plate 29 to 
each field. 

(3) Install the panel fixed frame 51 (Gth page). 

(4) Attach radiation fins 31 and 32 with a bolt 33 (Gth page). 

(5) Paste up the liquid crystal panel 23 and the panel fixed frame 51 which stuck the transparence glass 
substrate 28 by the resin for thermally conductive adhesion, performing registration adjustment (Gth 
page). 

(6) Install the panel fixed frame 51 (Bth page). 

(7) Attach radiation fins 31 and 32 with a bolt 33 (Bth page). 

(8) Paste up the liquid crystal panel 22 and the panel fixed frame 51 which stuck the transparence glass 
substrate 28 by the resin for thermally conductive adhesion, performing registration adjustment (Bth 
page). 

(9) Install the panel fixed frame 51 (Rth page). 

(10) Attach radiation fins 31 and 32 with a bolt 33 (Rth page). 

(11) Paste up the liquid crystal panel 24 and the panel fixed frame 51 which stuck the transparence 
glass substrate 28 by the resin for thermally conductive adhesion, performing registration adjustment 
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(Rth page). 

It consists of **** 1 1 process. 
[0007] 

[Problem(s) to be Solved by the Invention] the case of the above-mentioned optical prism unit 50 — 
the panel fixed frame 51 — R and G — the Bth page is constituted as an exception object, respectively, 
and they are a total of three sheets, therefore, the activity which attaches the panel fixed frame 51 — 
R, G, and B — it is necessary to carry out about each field, and the same activity will be repeated 3 
times. Moreover, in the optical prism unit 50, since each panel fixed frame 51 is fixed with the up plate 
25 and the lower plate 26, and a bolt 33, respectively in case the panel fixed frame 51 is fixed to a 
dichroic prism 50, components mark increase. These things have the room of enough of an improvement, 
in view of the viewpoint of improvement in productivity, or the cost performance of an ingredient. 
[0008] Moreover, since a difference (B>G>R) arises in the calorific value by the difference in the 
wavelength of each transmitted light at the liquid crystal panels 24, 23, and 22 of R, G, and B each side, 
in the Bth page with the highest temperature, and the Rth lowest page, the temperature gradient may 
amount to about 30 degrees C. Therefore, lowering the temperature of the liquid crystal panel 22 of the 
Bth page which becomes high temperature most has very important semantics in respect of the 
dependability and the endurance of a liquid crystal projector. However, like the optical prism unit 50, for 
R, G, and a dissociating [ the Bth page ]- respectively reason, delivery of the heat between the panel 
fixed frames 51 of each side is not performed for the panel fixed frame 51, and the temperature gradient 
between each field is not eased. Even if it thinks from the point of the cooling effectiveness of the 
optical prism unit 50 whole, it is very important to make the temperature rise of R, G, and B each side 
into homogeneity. 

[0009] Then, in this invention, the liquid crystal projector which reduced the components mark of an 
optical prism unit, and has improved the heat dissipation nature of an optical prism unit, and its 
assembly approach are offered. 
[0010] 

[Means for Solving the Problem] An optical prism unit is equipped with the panel holddown member in 
which the three panel fixed frame sections for standing face to face against the third page of the optical 
incidence of a dichroic prism, and fixing a liquid crystal panel, respectively were formed in the liquid 
crystal projector with which the liquid crystal projector of this invention equipped the third page of the 
optical incidence of a dichroic prism with the optical prism unit which has arranged the liquid crystal 
panel, respectively. 

[001 1] According to this invention, since three liquid crystal panels are fixed to one panel holddown 
member, in case a panel holddown member is fixed to a dichroic prism, the required voltage etc. can be 
reduced, and the components mark of an optical prism unit can be lessened. Moreover, in order to 
perform delivery of heat between the panel fixed frame sections which fixed three liquid crystal panels, 
respectively, the temperature gradient between each field can be eased and the heat dissipation nature 
of an optical prism unit can be improved. 

[0012] Here, as for a liquid crystal panel, it is desirable to have stuck the glass substrate with high 
thermal conductivity on that optical plane of incidence, to have fixed the radiation fin to this glass 
substrate through adhesives with high thermal conductivity, and to really have considered as the object. 
Thereby, generation of heat of a liquid crystal panel is efficiently transmitted to a radiation fin through 
adhesives with still higher thermal conductivity from a glass substrate with high thermal conductivity, 
and stripping is carried out into atmospheric air from a radiation fin. 

[0013] As for the thermal conductivity of the adhesives used for the liquid crystal projector of this 
invention, it is desirable that it is 1 - 3 W/mK. Heat transfer between these is most efficiently performed 
because thermal conductivity pastes up a glass substrate and a radiation fin with the adhesives of 1 - 3 
W/mK. 

[0014] In the assembly approach of a liquid crystal projector that the assembly approach of the liquid 
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crystal projector of this invention equipped the third page of the optical incidence of a dichroic prism 
with the optical prism unit which has arranged the liquid crystal panel, respectively The panel holddown 
member in which the three panel fixed frame sections for standing face to face against the third page of 
the optical incidence of a dichroic prism, and fixing a liquid crystal panel, respectively were formed is 
fixed to a dichroic prism. It is characterized by fixing a liquid crystal panel to the three panel fixed frame 
sections of a panel holddown member, respectively. 

[0015] According to the assembly approach of this invention, only by fixing a 1 panel holddown member 
to a dichroic prism, since three liquid crystal panels are fixable, while components mark are reducible, 
the number of routings is reducible. 

[0016] After a liquid crystal panel's sticking a glass substrate on that optical plane of incidence, fixing a 
radiation fin to this glass substrate beforehand at this time and really considering as an object, since it 
can carry out easily by handling a radiation fin, the fixed working capacity of handling of a liquid crystal 
panel of the liquid crystal panel to a dichroic prism while performing registration adjustment improves by 
making it fix to the panel fixed frame section. 
[0017] 

[Embodiment of the Invention] Drawing and drawing 2 which show typically the optical system of a liquid 
crystal projector [ in / in drawing 1 / the gestalt of operation of this invention ] are the detail of the 
optical prism unit 20 of drawing 1 , and the perspective view in which (a) shows a decomposition 
condition, and (b) are the perspective views showing an assembly condition. 
[0018] The light source lamp unit by which the liquid crystal projector 1 shown in drawing 1 was 
constituted from the light source 2 and integrator lenses 3 and 4, It consists of a dichroic mirror 8 which 
reflects total reflection mirrors 5, 6, 7, and 10, red light, and green light, and penetrates only blue glow, a 
dichroic mirror 9 which reflects only green light, and condenser lenses 11, 12, 13, 14, and 15. The 
exposure optical unit which condenses each [ red, blue, and / separated the color green and the color of 
was separated ] light for the white light from the light source, The optical prism unit 20 which consists 
of a dichroic prism 21 which carries out color composition of three liquid crystal panels 22, 23, and 24 
which modulate the light which corresponded to blue, green, and red, respectively, and was condensed 
according to image information, and the modulated light, It consists of projection optics unit 16 grades 
which consist of a projector lens which carries out expansion projection of the light by which color 
composition was carried out. 

[0019] In such a liquid crystal projector 1, color separation of the white light by which outgoing radiation 
was carried out from the light source 2 is carried out to the three primary colors of blue, green, and red 
by the exposure optical unit, it becomes irregular with the liquid crystal panels 22, 23, and 24 which 
correspond, respectively, and the image for blue, the image for green, and the image for red are formed, 
respectively. Each image formed with liquid crystal panels 22, 23, and 24 is compounded with a dichroic 
prism 21, and the compounded color picture is projected by the projection optics unit 16 on the screen 
17 with which the position is installed. 

[0020] As shown in drawing 2 , the optical prism unit 20 is equipped with the panel holddown member 27 
of the shape of a KO character for fixing liquid crystal panels 22, 23, and 24 to the third page of the 
optical incidence of a dichroic prism 21, respectively. A dichroic prism 21 is put with the up plate 25 and 
the lower plate 26, and the phase contrast plate 30 and the polarizing plate 29 are stuck on the third 
page of the optical incidence. Panel fixed frame section 27a for standing face to face against the third 
page of the optical incidence of a dichroic prism 21 which stuck the phase contrast plate 30 and the 
polarizing plate 29, and fixing each liquid crystal panels 22, 23, and 24 is formed in the third page of the 
shape of a KO character of the panel holddown member 27, respectively. 

[0021] The transparence glass substrate 28 with high thermal conductivity is stuck on each liquid 
crystal panels 22, 23, and 24 fixed to panel fixed frame section 27a. The transparence glass substrate 28 
is stuck with adhesives with high thermal conductivity to liquid crystal panels 22, 23, and 24 using what 
has high thermal conductivity, such as sapphire (thermal conductivity 36 W/mK extent), a spinel 
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(thermal conductivity 16 W/mK extent), a quartz, and neo SERAMU. In addition, the adhesives with the 
high thermal conductivity used in this operation gestalt are thermal conductivity 1 - 3 W/mK extent, and 
let them be the heat-curing mold transparence resin or ultraviolet curing mold resin which has the 
property which carries out room temperature curing, such as transparent and colorless liquefied silicon 
gel adhesives. 

[0022] Radiation fins 31 and 32 are fixed to the upper part and the lower part of each panel fixed frame 
section 27a of the panel holddown member 27 with a bolt 33, respectively. Radiation fins 31 and 32 are 
made into the quality of the material of aluminum with high thermal conductivity (thermal conductivity 
240 W/mK), magnesium (thermal conductivity 156 W/mK), copper (thermal conductivity 420 W/mK), 
silver (thermal conductivity 432 W/mK), the aluminum that performed black alumite processing, the 
magnesium which carried out anodizing. 

[0023] In such an optical prism unit 20, it transmits the panel holddown member 27 and radiation fins 31 
and 32 from each liquid crystal panels 22, 23, and 24, and stripping is carried out into atmospheric air 
from these radiation fins 31 and 32 while stripping of the generation of heat of each liquid crystal panels 
22, 23, and 24 is carried out into atmospheric air from the transparence glass substrate 28 stuck on 
each liquid crystal panels 22, 23, and 24. 

[0024] At this time, a difference arises in calorific value by the difference in the wavelength of each 
transmitted light of each liquid crystal panels 22, 23, and 24. Since the part consists of the organic 
substance, liquid crystal panels 22, 23, and 24 are standards with temporary making temperature 
conditions into 70 degrees C or less. Since especially the liquid crystal panel for blue serves as high 
temperature most, it is difficult for it to fulfill this temperature condition. However, in the optical prism 
unit 20 in this operation gestalt, since each liquid crystal panels 22, 23, and 24 are being altogether fixed 
to one panel holddown member 27, delivery of heat is performed among panel fixed frame section 27a 
which fixed each liquid crystal panels 22, 23, and 24, and generation of heat of the liquid crystal panel 22 
for blue is transmitted to panel fixed frame section 27a which fixed the liquid crystal panels 23 and 24 
for green and red. Consequently, the temperature gradient between the fields of the panel holddown 
member 27 which fixed each liquid crystal panels 22, 23, and 24 can be eased, the optical prism unit 20 
can be cooled, using efficiently each heat dissipation capacity of the radiation fins 31 and 32 prepared in 
each field, and the dependability of a liquid crystal panel can be improved. 

[0025] Moreover, since the panel holddown member 27 is the monocoque structure of one apparatus 
which fixes three liquid crystal panels 22, 23, and 24, its reinforcement is improving. That is, since the 
panel holddown member 27 has a function as three reinforcement members of panel fixed frame section 
27a, it also becomes possible to reduce the up plates 25 holding this panel holddown member 27. 
[0026] Next, the assembly procedure of the optical prism unit 20 of drawing 2 is explained. Drawing 3 is 
the flow Fig. showing the assembly procedure of the optical prism unit 20 of drawing 2 . As shown in 
drawing 2 , the assembly of the optical prism unit 20 installs the up plate 25 and the lower plate 26 to 
the (1) dichroic prism 21. 

(2) R, G, and B of a dichroic prism 21 — attach the phase contrast plate 30 and a polarizing plate 29 to 
each field. 

(3) Install the panel holddown member 27. 

(4) Attach radiation fins 31 and 32 with a bolt 33 (Gth page). 

(5) Paste up the liquid crystal panel 23 which stuck the transparence glass substrate 28 by the resin for 
thermally conductive adhesion, performing registration adjustment to panel fixed frame section 27a of 
the panel holddown member 27 (Gth page). 

(6) Attach radiation fins 31 and 32 with a bolt 33 (Bth page). 

(7) Paste up the liquid crystal panel 22 which stuck the transparence glass substrate 28 by the resin for 
thermally conductive adhesion, performing registration adjustment to panel fixed frame section 27a of 
the panel holddown member 27 (Bth page). 

(8) Attach radiation fins 31 and 32 with a bolt 33 (Rth page). 
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(9) Paste up the liquid crystal panel 24 which stuck the transparence glass substrate 28 by the resin for 
thermally conductive adhesion, performing registration adjustment to panel fixed frame section 27a of 
the panel holddown member 27 (Rth page). 
It consists of **** 9 process. 

[0027] As mentioned above, by the assembly of the optical prism unit 20 in this operation gestalt, three 
liquid crystal panels 22, 23, and 24 are fixable only by fixing one panel holddown member 27 to a dichroic 
prism 21. That is, since three liquid crystal panels 22, 23, and 24 are fixed to one panel holddown 
member 27, components mark can be lessened as compared with the case where it fixes to three panel 
fixed frames 51 like before. 

[0028] Moreover, a number can reduce two processes from a number as the erector of the conventional 
optical prism unit 50 as the erector of the optical prism unit 20 at this time. Moreover, it is also possible 
to reduce the required voltage etc., in case the panel holddown member 27 is fixed to a dichroic prism 
21, and to lessen the components mark of the optical prism unit 20 further. 

[0029] By the way, in the optical prism unit 20 in this operation gestalt, as shown in drawing 4 , after 
sticking the transparence glass substrate 28 on that optical plane of incidence, fixing radiation fins 31 
and 32 to this transparence glass substrate 28 with adhesives with high thermal conductivity and really 
considering as an object 40 beforehand to liquid crystal panels 22, 23, and 24, it is also possible to fix to 
each panel fixed frame section 27a of the panel holddown member 27. 

[0030] Thereby, since handling of the liquid crystal panels 22, 23, and 24 at the time of registration 
adjustment can be easily performed by really handling the radiation fin 31 of an object 40, and 32 parts, 
its fixed working capacity of the liquid crystal panels 22, 23, and 24 to the dichroic prism 21 while 
performing registration adjustment improves. 

[0031] Moreover, it comes to transmit efficiently generation of heat of liquid crystal panels 22, 23, and 
24 really used as the object 40 from the transparence glass substrate 28 with high thermal conductivity 
to radiation fins 31 and 32 through adhesives with still higher thermal conductivity, and stripping is 
carried out into atmospheric air from radiation fins 31 and 32. 
[0032] 

[Effect of the Invention] The following effectiveness can be done so by this invention. 
[0033] (1) By considering as the optical prism unit equipped with the panel holddown member in which 
the three panel fixed frame sections for standing face to face against the third page of the optical 
incidence of a dichroic prism, and fixing a liquid crystal panel, respectively were formed, components 
mark can be lessened and the cost of a liquid crystal projector can be cut down. Moreover, in order to 
perform delivery of heat between the panel fixed frame sections which fixed three liquid crystal panels, 
respectively, the temperature gradient between each field can be eased, the heat dissipation nature of 
an optical prism unit can be improved, and it becomes possible to suppress the temperature rise of a 
liquid crystal panel and to improve the dependability sharply. Moreover, the engine speed of the cooling 
fan which cools this optical prism unit is lowered by the improvement of the heat dissipation nature of 
an optical prism unit, it becomes possible to stop a noise and power consumption, and the noise problem 
at the time of a liquid crystal projector spreading through a home can also be solved. 
[0034] (2) By having stuck the glass substrate with high thermal conductivity on that optical plane of 
incidence for the liquid crystal panel, having fixed the radiation fin to this glass substrate through 
adhesives with high thermal conductivity, and having really considered as the object a glass substrate 
with generation of heat of a liquid crystal panel high [ thermal conductivity ] to adhesives with still 
higher thermal conductivity — minding — a radiation fin — ** — it transmits efficiently, stripping is 
carried out into atmospheric air from a radiation fin, the heat dissipation nature of an optical prism unit 
is improved more, and it becomes possible to improve the dependability of a liquid crystal panel further. 
[0035] (3) By making the thermal conductivity of adhesives into 1 - 3 W/mK, heat transfer between the 
glass substrate pasted up with these adhesives and a radiation fin can be performed most efficiently, 
can cool a liquid crystal panel further, and can lower that operating temperature. 
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[0036] (4) Since three liquid crystal panels are fixable only by fixing a 1 panel holddown member to a 
dichroic prism by the assembly approach which fixes to a dichroic prism the panel holddown member in 
which the three panel fixed frame sections were formed, and fixes a liquid crystal panel to the three 
panel fixed frame sections of a panel holddown member, respectively, reduce components mark and the 
number of routings, and it becomes possible to cut down the cost of a liquid crystal projector. 
[0037] (5) A glass substrate is beforehand stuck on that optical plane of incidence for a liquid crystal 
panel, and after fixing a radiation fin to this glass substrate and really considering as an object, since it 
can carry out easily by handling a radiation fin, handling of a liquid crystal panel can improve the fixed 
working capacity of the liquid crystal panel to a dichroic prism while performing registration adjustment 
by making it fix to the panel fixed frame section. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically the optical system of the liquid crystal projector in the gestalt 
of operation of this invention. 

[Drawing 2] It is the detail of the optical prism unit of drawing 1 , and the perspective view in which (a) 
shows a decomposition condition, and (b) are the perspective views showing an assembly condition. 
[Drawing 3] It is the flow Fig. showing the assembly procedure of the optical prism unit of drawing 2 . 
[Drawing 4] It is the example which really uses a liquid crystal panel as an object, and the perspective 
view in which (a) shows the condition before assembly, and (b) are the perspective views showing the 
condition after assembly. 

[Drawing 5] It is an explanatory view about the assembly procedure of the optical prism unit which 
excluded only the adjustment device. 

[Drawing 6] It is the flow Fig. showing the assembly procedure of the optical prism unit of drawing 5 . 
[Description of Notations] 

1 Liquid Crystal Projector 

2 Light Source 

3 Four Integrator lens 

5, 6, 7, 10 Total reflection mirror 

8 Nine Dichroic mirror 

11, 12, 13, 14, 15 Condenser lens 

16 Projection Optics Unit 

17 Screen 

20 Optical Prism Unit 

21 Dichroic Prism 
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22, 23, 24 Liquid crystal panel 

25 Up Plate 

26 Lower Plate 

27 Panel Holddown Member 
27a Panel fixed frame section 

28 Transparence Glass Substrate 

29 Polarizing Plate 

30 Phase Contrast Plate 

31 32 Radiation fin 
33 Bolt 

40 One Object 
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t>:b$5UvXhU-->3>I8g©7cii6, 
[0 0 0 4] {KaXavxi/^-W/MPJIbS^lc 

ft^xuXAa-y h©/hS{b*<*«>&nTi» 

•JXAa-y h©J§£, *«/X^*«*5U-f X«TC 
fc*£. cn^#»-r*il«E«fll©/hS!<bttHI8tft 

lctt«iiW<tlB*****. 

[0005] k, ^mit^smtLx, z.nt>(Dfflm 
x-r * u<i v fj xu XACisasi/^jir 

^ x u xa A-*;u@5£#£ifc 0 wt, :nc«a/^ 
;n£Bjrr*«J6t>&sftTir»*. 

[0 0 0 6 ] E9 5it W«E*«©*e#^fcJt*X'JX 

□ -BT45. H»C*"«\k3K, jtfX'JXAa-yh 
5 0©ffl3£«, 

(1) X-f fn-f •y^X'JXA2 1 t;:*tLT±SBXU- 
H25, T«XU- h 2 6 *tSBT^. 

(2) X-f •yi/X'JXA2 1 ©R, G, B-tn-tf 
n©ffilC*fLT<4tBM1£3 0. ffl3t«2 9*«lOWt 

s. 

(3) /1*;U@5£#5 1 £K«"T4 (Gffi) . 

(4) M7-f>3 1, 3 2£*;Uh3 3\Z&K>m0tt 
(Gffi) . 

(5) BW#9XS«2 8fcfl&B#ttfcffltft^*;P2 3 

&««6r»eant*»ffl»iBT«*-j-4 (g®) . 

(6) /i*;was»5 1 *»«r* (b®) „ 

(7) M7>f>3 1, 3 2£#;Ph 3 3\Z&QmDtt 
tt5 (Bffi) . 

(8) ^BJ^7 7.««2 8^B£0#tt7i^aA^.;|,2 2 

ft*<e?»e$tt&»ffl«!BTt£5rr5 (bd „ 

(9) /^;WBJ&««5 (Rffl) . 

(10) M7^>31, 3 2£#;Uh3 3(Cj:0IX0 
(Rffi) „ 

(11) i§93#7 7.g&2 8*W0ft»tfc*a/^l'2 
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<D± 1 1 XmfrZtiZ)* 
[0 0 0 7] 

mmWik\s£o£-?Z>WkM] ±§2*^XUXAa- 
7h5 0©f6. A*;l/B5t#5 KiR, G, Bffi^-n 

oT. ^*;UB)£#5 l£tt9tttt*fe«ttR, G, B 

^n-en® a t ir>Tff 3 o . n wtmtfi 3 o 

5 0 Ttt. /f*JPB£ft 5 1 Sr^-f 4? P'f y ?X>J XA 

5 oca^-rais. &n*)imi£Ws i *-tn-en±» 

XU-H2 5 4J«fctfT«7 r l'-h2 6 h 3 3 fc«fc 

tt. £Stt©fa±^*ffi©PX h/l:7*-V>X©S,& 
[0 0 0 8] £7c. R, G, B#lmifiS^^2 4 1 

2 3, 2 2i-«, ^-n^ncojS^coiStfiroja^fcio 

T, *-©KJ»*K:SS (B>G>R) tfi&C&1ttb, iSS 
#«t>*t»BiB£«t>te^Riii-ett, 3 
0^ (Citric LfetfoT. «t>?5*BSlC& 

otlS -5 BB©i8ifl/1*;W2 2©iBK£~Rf5;i<i: 

h5 0©<k-5(r, A'*;UB5t#5 1 #R, G, Bffi^-n 

n&u. ft^xuXAa-y h 5 o£#©fti$?i*©;& 

A^%jttfc. R, G, B&fflCDSa±#^^-tC-T-5 
[0 0 0 9] ^StWris^Tte, ^XUXA 

[0 0 10] 

9< fo-f y^X'JXACD^ASt©=®fC^-n 
■ftlfSS/t^^SrEeLfc^XU XAa- -y h 
fc&HXp^x^-lc&^T, 3tt*X'JXAi=y h 
tt, Xf^P'Y ^XUXA©ftAW©=fflK*tili$LT 

^iiA*^£^n^YiBST£fc*©=t3©A*;uBS 

[0 0 11] #fgW;:<fcn«\ HoCli/t^il'S-^ 
©A^B^SBttlCB^T At*;UB£ffl*t*y 

*»j«ut. 3t^xuXAa--y h®aaj£ft«^&< 

[0 0 12] C^T. Mrt*jM2. ^©ftA&SKf?* 



(3) 

[0 0 13] *f£W©«SXavxi7^-trffl^5«5» 
»J©Jfcg**te, l~3W/mKT*5^t^I$l 
*&ei**#l~3W/mK©»*JWfc:j:D;tf5;*a 

«t4H»7-r ;in&©M©j»eai 

[0 0 14] *KW©«»XD$>x**-©&a::*8: 
tt. y-f ?n-f y*XUXA©*Att©=BBfc*n-ett 
jRft^*;US:E«Ufc3t#X'J XAnn -y h 

XUXA©*AIJ©=ffiK:#l5LTi8il^*;i/?£-tft-6 

^B£^#©=o©A*;uB:t#^Ki£liA**;u£-£n 

20 [0 0 15] *f§B^©fflSt^ri£(*«tntf, — OA^JUB 
€ X-f ^ p -f -y * X 'J X A ir B5TT **f ttT, = 

^©Ma/UJ^IStS C t&T'Z Zfttb, BEq a n.&& 

[0 0 16] ;:©££, *gA<*;Utt. ^46, ^©ftA 
^>£Itl/T-#feiLm ^^BJEtMBKBJfc 

<E>©X-f £ P-f y £ 7'J XA^^ii/t^^CI^f^l 
[0017] 

ttHl©3t*XUXAi— y h2 0O»«T»oT. 
(a) tt»*««&*-r»aH. (b) tt|flit«J6S* 

[0 0 1 8] 01 \Z7F.Tmgk-fni?y.9 9- 1 a, 
io 2 43 c fc^'r>T-yU-^U->X3, 4Tf*J«Snfc3tt« 
5>yaz7ht- 6, 7, 10, i 

p-r s 7- 8. ^^©^^sw-r^x-r^p-r-y 

i7 5 7-9. *7tU>Xl 1, 12, 13, 14, 15 

B«W««ClSi;T«Wr*=t30*ft^*^2 2, 2 
3, 2 4*J;tf£i)i£n7c7t££^lT-5X'f :7P-f y 
so i?XUXA2 ltf»S&*3fc*XUXAa=y h2 0<t. 
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[0 0 19] ^©.fc^ft&aXnvx^-lTte. ft 

■en*jjfcT**a^*^2 2, 23, 2 

«**»ric*n*. *a/t*;U2 2 ( 2 3, 24lC£DJ& 

[0 0 2 0] m2\Z^TXo\Z. 3fr£X'JXAa-y b 

2 0 «, y-f £ D-f y 2 X >J XA 2 1 ©ftAW©H®K 

^•n^n^aA o ^;w2 2 , 23, 24 ^sje-rsfc*© 

3*#©/t*^Bje8Mf2 7 P-H/U^y? 

X'J XA 2 l H ±^XU-h2 SfcitfTSBXl^-h 

3 0i3iZ>*<l7t«2 9A«!Sr)MT**. ^*;UH3eW 
#2 7©3=fM*©HffilCtt. ttffig£3 O&cktfdftffi 
2 9*fiS0#»tfc^-f ^n-f y 97V XA2 1 ©ftAtt 
© = iSt»(*LT#«ftA*;U2 2, 2 3, 2 4^1^ 

t*fc«>o^*;uBS*aB2 7 a^n^'nMsnt 
[0021] /i*;uB£#a$2 7 aKBjtsnaatts 

H*)12 2, 2 3, 2 4 Ktt, &gi!j*©ies^j§9i#7 
7.8S2 8**«0f*it6nT^<5. a9J#7*S«2 8 
tt, U-77'1'7 (ja(5^3 6W/mK@S) . 7.tf* 
)V mfcmmi 6W/mKgS) . 5*f**t5^ 
<Z)jKHg**0$b><b0&fflk>. 11/^^2 2, 2 3, 

2 4tC»UTJ»e#*OKtiSS3»SiIKTIlS0f*Jt*. ft 

[0 0 2 2] /1*;UE:£SM* 2 7©#r<*;uB5£#gl5 2 

7 aoiafeirTFWttt, -tn-fniMK^ >3 1, 

3 2*t#;i/h3 3l:i-3tHt3n5. IMft:7-f>3 
1, 3 211 H&eSS^OiS^TJUS-CA (?&£*»¥ 2 

4 0W/mK) . ^X^S^A (&£*¥ 1 5 6 W/m 
K) , ffi (fig** 4 2 OW/mK) , & (!&6Ug*4 
3 2W/mK) . H7;pv>f h»a*JfiUfc7;U5r:^ 

[0 0 2 3] £©«fc'5ftft¥X , JXAa--;/ h 2 0T 
ft*l/WI^2 2, 2 3, 2 4©^S»li. &f£a^ 
*;U2 2, 2 3, 2 4lCS£t9fttt^SW^77.Sffi2 8 

2 3, 2 4^£^*;UB3£gB;W2 7, >3 1 , 

3 2££itLT;i©;S*f»i7><>3 1, 3 2^6^^^^ 



(4) 

[0 0 2 4] iCDt^, 2 3, 2 4 

&§krt*)V2 2, 2 3, 2 411 ^-©— 

m®-?mtfiztiT^2>tzit>, sg^#ti7 0-cjy.Ti-r 

h 2 0TH #ttfiA<*;U2 2, 2 3, 2 4^1- 
t>©/t*;PHJfc«#2 7KB/£$nTt^57ci6. #&a 
10 /1*;W2 2, 2 3, 2 4*HJ£LfcA*;i'B56#'»2 7 
aMTrR©S»t«l/**ffton. flffifli©«li/t*;W2 2 
©ISgHi. ^fe. *6fflC0^a/1^;l'2 3, 2 4i&lS 
Lfc/t^JWISjefttf 2 7 a'vieJl-T^o -t©*S«, & 
m$,n*)V2 2, 2 3, 2 4£HJ£Ufc/t*JI<B£a&# 

7-f>3 1, 3 2 0-€-n-€ f n©ift}»«**Sj)*fi<fiJffl 
LT3tf7"UXAaZ7 h 2 0 S»at5it^ft. 

[0 0 2 5] A-*;UBSSM*2 7«, E^OlFa 

20 ;\*)\,2 2, 2 3, 2 4£B/£"f-2>— ^icty n £ 

;PBJfeaMt2 lifi=.-D<Dn*)VW&#to2 7 a©«3£SB 

2 7£«*rr*±«7*U-h2 S^ffJjST-g.Ctfenltg 

[0 0 2 6] "&\Z. 0 2©^X'JXAa~ y b2 0© 
ft&^JfiK^HTKWf*. B3(2B2 ©ft^X'J XA 

*"TJ:3fc:, ^#X'JXAa- y h 2 0©fiSLtt, 
30 (1) y i!-X'JXA2 1 (C»LT±gCXU- 

h 2 5 . TSPXU— h 2 6 

(2) $A i7D^ ->i7X'JXA2 1©R, G, B^-tl^* 
•5. 

(3) ^*;UH5&K*J2 7<&|SSr-5. 

(4) *«7-f>3 1, 3 2*#;i/h3 3J;«tO«0# 
»t« (Gffi) . 

(5) SW7XM2 8*|fii)#ttfc*a/WU2 3 
&A*)l>mi£%M2 7©/-?^;UB^a5 2 7 alZl><>>X 

(6) M7031, 3 2Sr^;Uh 3 3IC<fc9IR9tt 
(Bffi) „ 

(7) mWJ3?7.m&2 8*K0mtfc*ft/^;P2 2 
<&/^;UB^gBW2 7 ©/WUB/tftSB 2 7 alCU-vT. 

»-rs (Bffi) . 

(8) M7^>31, 3 2Z-$)Vb 3 3ICJ;01{0# 
lt?> (Rffi) . 

so o) mmnyxmwi2 8*isomtfcS8ra/^^2 4 
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£/1*^B5£gM* 2 7<D/1^;U@^SP2 7 alCU'vT. 
»T£ (Rffi) . 

[0 0 2 7] &±©£5l;:. ^ig^Sltcisits^^^ 
UXAa-y h 2 ocofflitT«, -o©A*;PB5tSW 

2 7 £4^f 47 n-f y 4> 7'J XA 2 1 fcBJTrSfc'ttT. 
= ^<B*fi/**;W2 2, 2 3, 2 4*B5£-*"*£i**T 
"f HO©i8cS/1*;i/2 2, 2 3, 2 45: 
-0©A*;U@5£HW2 7 KlBl£LTHSfc#, fi£3fc© 
£3lC=oa>/t*;i'B£#5 1 £BJr*"**££IttfcU 

[0 0 2 8 3 Sfc. ilCDi*0«*y'JXAa-yhZ 
OWllfilBRtt. a*O3t#yjXAa=yb5 0«D 

ffiiisi&ck o 2 ispmb-t* c ta«njBT**. * 

fc, /t*n-Bje«*f 2 7 *^-f XA 2 1 

fcH?rr*i»KjfcRtt#;i' mmh6iwblt, ft#xu 

[0 0 2 9] t^5T. *&tt»»K:m:t*3fc£X'JX 
AaZ7h2 0Tit iS/W2 2, 2 3, 2 4 \Ztt 
U m4tC^-rj;5(C, -t-CftAWBKiSBtf^ 
*S«2 8*aS0tttt. -CDjSBJ^^xS«2 8tC^e 

©/t*;UBJ£ft»2 7 afcBJTTSJItfcPlBT**. 

[0 0 3 0] ZiniCtO, UyXhl/—>a >IS3SP#C0 
jfiffi/t^;U2 2, 2 3, 2 4©A>K'J>4/te. — 
4 00H17O3 1, 3 2»»SA>K'J>^t5i 

-> 3 >«s*ff t^*»e»©^-f ^ p-f -y ^ xu xa 2 1 

^<0*»A<*;U2 2, 2 3, 2 4 0>BJfcf£BB***lS]± 

[0 0 3 1 ] %.tz. -*«4 0il/fc«I/^2 2, 
2 3, 2 4©5Safett, l^e^©iS^SW^7^S«2 

3i, 3 2^ta*A<gai-r*a:5Jc*i5. *»7>< 
>3i, 3 2*^^«f^tiS[«$n§. 

[0 0 3 2] 

[0 0 3 3] (1) 94 -;/47X'JXA©3fcAS*© 

Hffi ic ftft u t* n/t * ;i/ & * n-e*n@£-r 5 it & © = 
o©^*;uB£»»tf«Mfc3nfc/i*;uBJ£W*f£BA 

#5. HooBft/^wfc-tn-fnBjfcbfc-rt* 

;UBJ£ttBmT»©gtt»LjWTfan«J:5Kfc*fc 
©. #Bra©fi«££«ftLT3t*X»JXAa;:y h© 



(5) 

<? 

-(D3t^X'JXAa--> hft?&Sl > r«»ai7 7>©EI<E 
»*Ttf. 7-rX^?NStt^S:«iA-5C < !:^pI^<h/<t 

[0 0 3 4] (2) *-©ftAfcr®IC&£ 
B*©fcir>#5;*a«*Jl!;?>tttt. £©#7XS«fcB 
gBB©B^tt«ffl&^UTttB7* >£B«LT-{*: 
io «£U&%>©fr*;i£T, «fi/t*;U©5E»tt. 
WB©B^;tf?;*WRa»&S &CJ»eW*©B^«M9 

*^UT»i«i7^>^t»spJi<ejSu, *B7-r>a» 

6*«f^t»«3n. cfcDJt^X'JXAa- y h©» 

[0035] o) mmwvmfcmmz. i~3w/ m 

20 

[0 0 3 6] (4) H-3©A*;UB)£#«*«JE?*Snfc 
At*;i<BJ£««*^< 47 a -f ^XUXAKBSSU A 
^;UBSg|5«©H^)©/1^;UBS#Si5ICfSS/1^;P5:^- 

n-ena^T*»ic*jSfcj:o, — o/^i/Bjfcww* 

y-f 4; p< yjr^ij XAiCBJtf SfcttT. HO©i£S 
BXgffcfcHiJBU BfflXn^xi^-fcaxh^^ 
[0 0 3 7] (5) «S/t*;H£. ^«>> *<DXAttM 
&B)tUT-#«iUfc*, /I^Efe&BBKBjrfS 

i^ic-r^ii-e. jgc B 3 H A^;u©A>Ku>y«. fam. 

^T#-2>fc«), UyX h l^-v<3 >18g£fT^&rt s <=>© 
y-T 47 n-f y 47 XU XA^C*^/^^©!^ lif 

[BB©Bm/«tijiW] 

[01] *5fiW©2S«©»»K:43tt*«fiXn-;?x27 

40 [0 2] B 1 C^'JXAa=y hOBllTfto 
T. (a) tt#*Mfc»fc*-r»«H. (b) 

[B3] H2©Jt^X'JXAa-«y h©ffii^WSr^ 

[04 3 ^a/^^^^r-^^i-rsfiajT'^oT. 

(a) «fflat(i©^<&^-rMffl0. (b) ttiaasio 

[053 B8««o***v»fc3t*XUXAa=y h 
© mft^Ji \Z -3 H T ©Si h>»! 0 T * -5 . 
so [0 6 3 0 5©^X'JXAa- y K©«ia^)®^^ 
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(6) 



l Mynyij?- 
2 
3, 
5, 
8, 

1 1 

1 6 

1 7 

2 0 
2 1 



,7,10 £E»5 5- 

£f-f ^7 D-f y £7 a 

12, 13, 14, 15 *3teU>X 



JO 

2 2, 2 3, 2 4 *ft/1*;i/ 
2 5 iS^U-h 
2 6 TBR^U-h 
2 7 /**;l«ft«*f 
2 7a At*;l/H£#» 
2 8 

2 9 flftffi 

3 0 liffl^tS 

3 1,32 «r^^^ > 

3 3 *;|/h 

4 0 — 



[01 J 



[04] 




(a) 




3 2 



3 1.32 ft ft 7 v y 

2 2, 2 3, 2 4 J*a/t*JV 

4 0 -*» 



1 

2 Xfi 

5. 8. 7. 10 ft£M3 9- 

8. fi ?<9*4 t9 *»- 

LI. 12. 13. 14. IS ftfct^X 

16 

17 

2 0 3t^^';XAjt- v h 
21 94 9U4 vffVXi* 
22, 23, 24 




*%&a2003-75912 (P2003-7591 2A) 



(7) 



[M2] 



[0 3] 



2 5 




20 



2 1 ^fD^y^yjXA 
2 2. 2 3. 2 4 £&/<*/V 
2 5 Jiff^W-h 
2 6 T»^l>-h 
2 7 /<*/VH&0» 
2 7a ^*Aaa*#fiD 
2 8 ««3rf?XiK8i 

2 9 01*83 

3 0 

3 1. 3 2 ttft7*> 
3 3 Hi A h 



[H5] 




V 7 



r 



Gifli 



43- 



-< 



tttJii-cfg*, 



r 



Blftf 



Rifii 



«a/<*ji/£/<*juB 
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(8) 



[06] 



Girt 



Bu5i 



IL 



< 



<> 



(51) Int. CI. 7 
G03B 21/14 
21/16 



F I 

G0 3B 21/16 
33/12 
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(9) 

33/12 G0 9F 9/00 3 0 4 B 

G 0 9 F 9/00 3 0 4 G 0 2 B 7/18 A 

2H043 BAOO BA03 

2H088 EA12 HA05 HA 13 HA24 MA20 

2H089 HA40 QA16 TA16 UA05 
2H091 FA05Z FA26Z FD06 FD13 
LA04 

5G435 AA12 BB12 BB17 EE13 EE50 

GG44 KK02 KK05 KK07 LL15 



